INTRODUCTION
transcriptome sequencing. Reads of the two parents were mapped to the reference 158 sequence using bwa (Li and Durbin 2009) . SAMtools and BCFtools were used for 159 SNP calling (Li et al. 2009; Li 2011) . We further obtained SNPs between Pubing3504 160 and Jing4839 through the comparison of the parental SNP calling results. Flanking 161 sequences (60 bp) of these SNPs were used to blat (Kent 2002) reads of the sequence 162 elimination line. The SNPs that did not appear in reads of the sequence elimination 163 line were used to develop SNP markers.
164

RESULTS
165
Detection of sequence elimination using co-dominant SSR markers 166 To map the breeding traits of Pubing3504, we assessed 336 RIL lines 167 constructed from the hybrid combination between Pubing3504 and Jing4839. We 168 obtained 120 pairs of polymorphic markers covering the 21 pairs of wheat 169 chromosomes using parental genomic DNA to screen SSR markers published at the 170 GrainGenes website. All 120 pairs of polymorphic markers were used to genotype the 171 RIL population. In the RIL population, the normal segregation ratio of the parental 172 genotypes is 1:1. In the genotype result, however, some markers exhibited abnormal 173 separation; the number of lines that had the Pubing3504 genotype was significantly 174 higher than that of lines that had the Jing4839 genotype, and the number of lines that 175 had missing genotype was higher than normal. These abnormally separated markers 176 were Xwmc24, Xpsp2999, Xbarc263, Xcwm75, and Xcfa2153, all located in 1AS 177 (Table 1) . markers located on 1AS (Table 2) . Of these, nine pairs of markers (SSR11, SSR26, 180 SSR110, SSR113, SSR114, SSR115, SSR122, SSR144, and SSR365) could be used to 181 detect the sequence elimination. SSR markers are co-dominant, and polyacrylamide 182 gel electrophoresis (PAGE) can be used to distinguish different genotypes due to 183 molecular weight differences. In this study, SSR markers were able to detect the two 184 parental genotypes and sequence elimination. The results with SSR11 are shown in 185 Figure 1A as an example. A 1AS genetic linkage map was constructed using the RIL 186 population ( Figure 2 ). The genetic linkage map indicated that the SSR markers that 187 could detect the sequence elimination are concentrated at the end of 1AS. We also 188 found that the junction of the sequence elimination chromosome and the normal 189 chromosome is located between SSR110 and SSR283; the genetic distance between 190 these two markers is 0.98 cM.
191
The origin of the chromosome segment with sequence elimination 192 We carried out further studies to determine the origin of the chromosome Table 3 ). Sequence elimination did not affect the genetic mapping of these SNP 199 markers. The Jing4839 genotype and sequence elimination both presented as a 200 missing genotype when using these SNP markers to detect RILs. The results with 12 SNP5 are shown in Figure 1B as an example. 202 We then developed ten pairs of dominant SNP markers for Jing4839 using 203 AS-PCR technology. They are SNP_174, SNP_035, SNP_054, SNP_009, SNP_095, 204 SNP_097, SNP_102, SNP_120, SNP_069, and SNP_024 (Table 4 ). These SNP loci 205 were derived from the coding sequences on 1AS. The Pubing3504 genotype and 206 sequence elimination both presented as a missing genotype when using these SNP 207 markers to assess the RIL population. The results with SNP_174 are shown in Figure   208 1C as an example. However, because so many of the RILs presented as missing 209 genotype, these markers could not be mapped to the genetic linkage map. Therefore, it 210 is reasonable to consider Jing4839 and sequence elimination as the same genotype to 211 construct the genetic linkage map. Judging from these results, the chromosome 212 segment with sequence elimination originated from Jing4839. 214 This study found that the sequence elimination frequently occurred at an SSR 215 locus. To study the sequence elimination of SNP loci, we designed ten pairs of conservative, and the rye genome (RR) has undergone great changes (Ma et al. 2004) .
213
Region selectivity of sequence elimination
290
Some studies have indicated that sequence elimination tends to be in the larger 291 genome (Schwarzacher et al. 2011) . The preference of sequence elimination results in 292 gene expression as a diploid pattern (Le Comber et al. 2010; Qi et al. 2012) . In this 293 study, we found that the sequence elimination was also asymmetric.
294
Sequence elimination usually occurs in the early generations after hybridization. 295 Previous studies showed that the sequence elimination may take place in the F1 The genome of common wheat is composed of seven parts of homologous 306 groups. For example, the first homologous group includes the 1A, 1B, and 1D 307 chromosomes. All chromosomes in a homologous group have a common ancestor, so 308 they have similar gene order and DNA sequences. Although they are homologous 309 chromosomes, they do not pair during meiosis. One reason for this is that a major 310 gene Ph1, which is mapped in 5BL, allows homologous chromosome pairing from the 
